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I. Wc 



THE PATENTS ACT, 1970 
(39on970) 

AIMMJCA HON FOR CUANT OF A PAT FN I' OFITCK 
|Scc section 5(2), 7, 54 siiul 135\ 




AUUOIUNDO IMIAUMA LIIMI I Kl) 

PLOT NO. 2, IMAITRIVIHAR .COMPLfiX (Regd. Office) 

AMEERPKT 

ANHIIRA PRADESH 

HYDIi:UABAI>-500 038 

INDIA 

(An 1 nil ism Or^aniza(ioii) 



^^2. Hereby deelare: - 

d(a) That we are in possession of an invention titled: - 

(b) "PROCESS FOR THE PREPAIM.TION OF NOVEL CRYSTALLINE 

FORM OF CEFDINIR. " • Vl 

(c) Thai tlic Comnlele Spccilicatioii rclnling to tliis invention is f iliifl ,)vi,th this 
:ipplic:ilu)ii. -ji,! 

(d) That llicre is no lavvCiil ground of objection to grant of a Patent to iis. 
3. Further declare that the iiiventor(s) for the said invention is: - 

(ii) UAMI-.SII DANDALA 

(b) IMEENAKSHISUNDERAM SIVAKUMARAN i 



tm. 



I 



I 



CVo. AUROHINDO PIIARIMA LIMITED 

PLOT NO. 2, iMAITRIVIHAR COMPLEX (Regd. Office) 
AMEERPET 
ANDHRA PRADESH 
HYDERABAD - 5U0 038. 

INDIA 

(a) to (b) : All resiclcnis and cili/.cns of India 

'I. We claim Ihc priority \yo\u the applicalion(s) llled in convention countries, particulars of which 
;ne as follovvs:- 



(a) NIL 



(h) NUNM 



5. Wc sUilc thai the said invention is an improvement in or modification of the particulars 

of 

which are as follows and of which we are the AppHcant/Patentee: 

(a) NIL 

(b) NONE 

6. Wc state that the application is divided out of our application, the particulars of which 
are given l^elow and pray that this application be deemed to have been filed on 



under section 16 of the Act: 

NONE 

7. That 'we are the assignee or legal representative of the true and first hiventors. 

8. That our atldrcsscs for service in India is as follows: 



AUKOHINDO PIIARMA LIMITED 

Plot No. 2, Maitriviliar Complex, 

Amecrpet 

Aiidlirn Pradesh 

Hyderabad - 500 038 

India 

Phone No.: 91-40-23741083 

Fax No. : 91-40-23741080, 23740591 

9. Following declaration was given by the inventor(s) or appHcant(s) in the convention 
country:- • • i 

NONE • ')\ 

Wc the true and first inventors for the invention, declare that the applicant(s) herein are 
our assignee i 



(SI) RAiMESlI DANDALA 



(b) IMEKNAKSIIISUNDERAM SIVAKUMARAN 



10. Thai (o Ihc bcsl ofoiir knovvlcilgc, inroriiiation niul belief llic Tnet and luatlcrs slateil 
herein are correct and that there is no lawful ground of objection to the grant of 
patent to us on this application. 

I 1. hollowing are the attachineiil with the application: - 

(a) Complete Specification (3 copies). 

(b) Drawings (Nil) 

(c) Priority document(s) 

(d) Fee Rs. 5000/- in Bank Draft bearing No dated 1-06-03 on State Bank of 

llytlerabad. . 

We request that a Patent may be granted to us for the said invention. 
Dated tliis 30lli day of May 2003. 
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The following specification particularly describes and ascertains the ttiatufe 
the manner in which the same is to be performed, i ^ itff- 



of tliis invention and 



I 



i 



FIELD OF THE INVENTION 



I hr pn\':rnl invrnlion irl.ilrs U^ \\\c proc ess for tlir prcpnmfioii of novel crystnllinc form 
of Ccfdinir, 7P-t(Z)-2-(2-amino-4-lhiazolyl)-2-hydroxyiininoacctainidoJO-vinyI-3-ceph^^ 
carboxylic acid. 

HA ( Kii ROUND OF THE INVENTION 

rc^niinir of l'orit)!iI;i I is a very nscf'nl nntiniicrobin! ngcnt nnd is chcniicnlly ktiown ns l\\-\{7.y2- 
(2-aiiiiiK»-44liiazolyl)-2-hydroxyiniinoaccUiinidoJ-3-vinyl-J-cci)heni-4-ca acid. 




Formula 1 



Cefdinir is an oral antibiotic and was first disclosed in US patent 4.559,334. The product 
obtained according to above invention was ciystalline like amorphous product, not a cr>'Stanine 
product. I ; -I 

! ' '^'''.jil^'' 

us patent 4,935,507 discloses the methods of producing cryslaliuiti;|pW that onered better 

nitration rate, high purity and stable cefdinir suitabld for pharniaytJueitl preparation. This was 

prepared by treating amorphous cefdinir with sodium bicarbonatdllphilion and the resulting 

aqueous solution was subjected (o column chromatography and iheaL|ili.iusting the pH between 

1-2 at 35-4()X followed by cooling to obtain cefdinir ciyslftl -AV^ ^Ahernatively, amorphous 

celdinir was dissolved in methanol and to this solution added \yater at .35''C\ stirred and allowed 

lo stand at room temperature to obtain cefdinir crystal A; . ' = 

Though, US patent 4,935,507 claims c^^^s^alline form A, advantages may yet be realized by 
others, heretofore undiscovered forms of cefdinir. The present invention includes a novel 
crystalline form of cefdinir. Polymorphism is the property of some molecules and molecular 
complc:^es to assume more than one cr>'stalline or amorphous form in= solid state. A molecule 
like cefdinir of Formula 1 may give to a variety of solids having distinct physical properties like 
solubility, melting point, powdered X-ray diffractogram (XRD). The differences in tlie physical 
properties of polymorphs result from the orientation and intennolecutar interactions of adjacent 
molecules (cortiplexes) in the bulk solid. Accordingly, polymorphs are distinct solids sharing the 
same molecular formula, which may be thought of as analogous unit cell metallurgy, yet 
having distinct advantageous and or disadvantageous physical "prolfkirties compared to other 
forms in the polymorph family. The present invention provides a ne^yjc^y stalline form of cefdinir 
hr^vina moi.sture content in the range of 5.5-7.0%, but typically 647%, amoimting closely to 
sesquihydratc and herein called as celdinir crystal B. Further, tlie.JtmJoi advantages realized in 
the present invention are avoiding the use of chromatographic tqph^ii^^^^ and highly pure cefdinir 
crystal 1} is obtained. It is an objective of the present inventi|!Ml t^fl^ a stable, nontoxic, 
noii-solvate crystalline modification of cefdinir, which is subst;iiVri?flly'^IVee of impurities. 



BRIEF DESCRIPTION OF ACCOMPANYING DRA WINGS 



Fig. 1 is a characteristic X-ray powder diffractogram of cefdinir crystal B 

Vertical axis: Intensity (CPS) 
Horizontal axis: I vvo theta (degrees) 

The signilleant d vah.es (20) obtained are 5.8±0.2, 1 1 .7±0.2, 16. 1±0.2. 1 8.610.2. 20.9±0.2, 
22.2 I t). 2. 2'1.'1 1 0.2. 25.6^-0.2 etc. 

ri^. 2 is a X-ray powder dinVaelogram of cefdinir crystal A 

Vertical axis: hilciisily (CI'S) 

1 lori/.ontal axis: t wo theta (degrees). 

The signif.caiU d value (20) obtained arc 11.7*0.2, 14.7*0.2, ;i7.8±0.2. 21.5±0.2, 
2 1 .9±0.2, 23.4±0.2, 24.5±0.2. 25.4*0.2 etc. 



Fi«. 3 is the infrared absorption spectrum of cefdinir cr>'stal B. 



FiS- 4 is the infrared absorption spectrum of cefdinir cr> stal 



A. 



t '■■ '1;'. 



I. 



. ... .-'f 



i)i:ta//j:i> Di scRirnoN of riiE iNviiNnoN 



-Ufa 



The present invention relates to the process for the preparation of a novel crystalline form of 
cclclinir, hcrcinallcr called as ccfdinir crystal li. More pariicularly, (he novel form may contain 
water up to 5.5-7.0% by weight but typically close . to 6.3% vv/w which corresponds to the 
stoichiometric vnhic of -1 .5 mole of water per mole of ccfdinir. The novel crystal B of ccfdinir 
c)l the present invention may he characteri/,ed by powdered X-niy diffraction and inliareil 
absorption spectrum,. I'hus powdered X-ray diffraction of novel ccfdinir crystal B and crystal A 
were determined on Seifert XRf> .100311' system using a copper target X-ray lube, a nickel filter 
;uid the sample w.is placed in a pyrex glass holder. I he scan rate was 1.8 ilcgrces, two thcta per 
minute with the step size of 0.03 degrees two iheta over the range from 5 to 50 degrees. 

fhe novel ccfdinir ciystal B has powdered X-ray diffraction pattern essentially as shown in 
f able I and the powdered X-ray diffraction pattern reported for cr>'stal A is given in Table 2. 
The powdered X-ray diffraction patterns are expressed in terms of two theta and relative 
intensities. 
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lAltLE-l : LIST OF 20 AND RHLATIVE INTIiNSITY FOR CFFDINIR CRYSTAL if. 
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TABLE-2: LIST OF 20 AND RELA TIVE INSENTIES FOR CEFDIN/R CRYSTAL A 
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RELA TIVE INTENSITY (%) 


6.9 
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8.8 


8 
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12.5 


. . 


14.7 


89 


16.5 


20 


17.8 


59 


18.8 


22 


21.5 


100 


2 1 .9 


73- 


23.4 


42 


24.5 


87: 


25.4 


20. 



riic ififrarccl absorption spcctrn ol ccfdinir crystal W and crystal A were dctcrniincci on l^crkin 
I'hncr-spcclrnni ONI*! infrared spectropholoincter. 



i lie inli 
K)17, 1049 



ared absorption speetriini ol' celdinir crystal B (i-ig 3) sh.gws cliaraclei isiics pci 
)49, 1 121, 1 134, I 191, 1428, 1545, 1613, 1667, 1780, 3295'cnnd 3595 Cm '. 

!'•[!• 



peaks at 



Whcrcns (Ik: inlriired spcctrinn of celdinir crystal A (I'ig 4) showji characlerislics peaks at 1013, 
1175, 1460. 1519, 1550, 1594, 1622, 1682 and 1766 Cm"*. ; ' ' 

It is evident from the above data thai the novel cr\'Stalline form of preseni invention is different 
from the cefdinir crystal A reported in US patent 4,935,507: ' I hc powdered X-ray diffraction 
pattern of crystal 13 shows maximum peak at 1 1 .7±0.2 degree two iheta whereas crystal A show s 
maximum peak at 21.5±0.2 degree two theta. We have found that this novel cefdinir crystal B 
has excellent storage stability characteristics and suitable for pharmaceutical fomiulalion. 

' ~- • , . 

The stress stability studies of cefdinir crj^stal B were carried out. . Tke samples were kept under 
the conditions of 60''C±2''C and the purity and assay of sam.ples !>ybre determined before and 
after the stress test by high performance liquid chromatography andjaiven in Table 3. 



TABLE'S: STRESS STABILITY DATA OF CEFDINIR CRYSI 



m 



Sample 



Purity (by HPLC) 



99.66% 



?99.71% 



After sites;- lest 



99.45% 



99.38% 



AssaV5)yHPLC) 
on a nhy drous basis 



fiiili;il 



99.9% 



99.4% 



.W\tr stress lest 



100.75%) 



99.52% 
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As shown in (he 1 ;iblc-3 even nflcr kccpinp. llic s;iinplcs Ml 60*^('f-2°f' (or IKlccn diiys \hv 
compounds have not degraded. Thcrelbre, it is evident thai cefdinir crystal B is quite stable. 

The pr<)cess comprises Ihe step <>l condensation of 7-amino-3-vinyl-3-cepheni-4-carln)xylale vi- 
olet l)oxy benzyl ester hydrochloride v?i(h 2-benzothiazolyl (Z)-2-(2-aniino-4-thiazolyl)-2- 
lrilyU)xyiininolhioacelale in the presence of trialkylaniine in any suitable solvent such as 
/V,A/-dimethylaeetamide, A^, A/-dimelhyHbnnamide, methylene dichloride and like and mixture 
thereof. Specifically the condensation is cairied out at a temperature range of 40-50°C. After 
completion of reaction, the reaction mass is cooled and product is extracted into suitable organic 
solvent and washed with dilute base and water. Ihe suitable solvent can be selected from 
methylene dichloride, chloroform, toluene, ethylene dichloride etc., most preferably methylene 
dichloride. Further, organic layer is treated with trifluoroacetic acid at a temperature of about 
lO-LS'^C! Ibr 4-5 h to remove carboxyl protecting groups. Thereafter* the organic layer was 
cooled to O^C and water was added. The layers were separated, and on cooling the aqueous 
layer, trill uoroacetic acid salt of cefdinir precipitated out, which is isolated by filtration. 

Inulher, the vvet cefdinir trifluoroacetic acid salt is suspended in water and neutralized with 
aqueous ammonia at a temperature of 0-30*^C most preferably at 20-25*^0 to obtain highly 
purined cefdinir crystal B. 

A further aspect of the present invention is a process to produce cefdinir ciystal B from cefdinir 
crystal A. 

fhe process comprises of suspending cefdinir cr>'stal A in water at 35-40^C and treating with 
trifluoroacetic acid to prepare cefdinir.trifluoroacetic acid salt. The trifluoroacetic acid salt of 
cefdinir is isolated in high purity. Typically purity is analyzed by; FIPKC and is greater than 
99.5% and generally closer to 99.6%. The trifluoroacetic acid salt of cefdinir is then neutralized 
by adjusting tlie pH to 3.0-3.2 with aqueous ammonia in water at 0-30"'C preferably at 20-25°C 
to obtain highly pure cefdinir crystal 13 as off white solid. T> pically, the purities are greater than 
99% by HPLC in commercial lots. The trifluoroacetic acid salt of cefdinir is preferably used as 
wel material without drying. 

The cefdinir ciystal A can be prepared by methods known in the art (US 4.935,507) and then can 
easily be converted to cefdinir crj'stal 13. ; i 

The present invention hence provides a novel crystalline form, ciystal B of cefdinir and a method 
of its preparation, which is amenable to large-scale production, and suitable for fomiulation. 

The novel crystalline form, crystal B of cefdinir of the present invention is readily filterable and 
easily dried. Moreover, the cefdinir crystal B prepared is of higii puHiy typically greater than 
99.5% as seen by HPLC. The novel crystalline form shows excellent storage stability and hence 
suitable for formulation. The novel crystal B of cefdinir may contain 5.5-7.0% of water and has 

a decomposition ra'nge of 1 88-192^C. 



Having thus described the various aspects of the present invention, the following examples are 
provided to illustrate specific embodiments of the present invention. They are not intended to be 
limiting in anyway. 

Example 1 

smr-i 

PREPARA T!ON OF 7[^l(74-2'AMINO-4^rlUIAZOLYL)-2-UYDROXYlMlNOACETAMlDOI-3-VlNYL'3' 

CEPin:M^4-CARnoxYuc Acnx trifluoroaceticacid salt 

(CEFDINIR. TRII 'L UOROA CETIC A CID SA L T) 

50 g of 7-Amino-3-vinyl-3-cephem-4-carboxylate-4-methoxybenz\'l ester hydrochloride 
(0.130 mol) and 71.5 g of 2-bcn7o(hin7.oIyl (Z)-2-(2-amino-4-thiazolyI)-2-trityloxyirnino- 
Ihioacetatc (0.124 jnol) were suspended in 250 ml of AOV-dimclhylacctamide and 12.5 g of 
triethylamine (0.124 mol) was added thereto. Then the mixture was stirred for 3 hours at 
40-50°C. After cooling to IC'C, methylene dichloride (750 ml) was added followed by 
demineralised water (1000 ml) and stirred for 10 minutes at the same temperature. Layers were 
separated and the organic layer was washed with dilute sodium hydroxide solution and water 
respectively. The methylene dichloride layer was cooled to 10°C. Trifluoroacetic acid (300 ml) 
was added over a period of 30 minutes at 10-1 S^'C and stirred for 4 hours at the same 
temperature. Thereafter, cooled the reaction solution to O'^C. Demineralised water (875 ml) was 
added and separated the layers. Aqueous extract was cooled to 0°C and stirred for 60 minutes. 
The precipitate thus obtained was filtered and washed with ice-cooled water (125 ml) to obtain 
nidiioroacetic acid salt of cefdinir as an off white crystalline solid having purity 99.5% by 
HPLC. 

'U ViMW mDMSO ih - S(ppm): 3.58 and 3.83 (Ahq. 2H, I 7.S-4). 5.20 (d, IH, J^4 94 ¥{z), 

5.32 (d, IH^ J=II,25 Hz). 5.60 (d, IH. 1 7.56 Hz). 
5. 79 (dd. IH, 94 Hz and S. 23 Hz). 6. 76 (s. JH). 
6. 92 (dd, I H, J=ll. 25 Hz and 1 7. 56 Hz). 
9,60 (d, lH,J^7.96Hz) 



SIEP'U ; , 

PREPARA T!ON OF 7fi-[(Z)-2-(2'AMINO-4'TH!AZOL YL)-2'HlDROXYIMIN ACETAMIDOhS-VINYL- 
3'CEPnFM-4^CARROXYUC ACID (CEFDINIR CRYSTAL B) 

If; 

The wet product 7(^[(Z)-2-(2-aniino-4-lhiazolyl)-2-hydroxyiininoacctattiido 
4-carboxylic acid. trifluoroacetic acid salt obtained in Example- 1 was suspended in water 
(875 ml) and cooled to IC'C. pH was adjusted to 3.0-3.2 witli aqueous ammonia solution at 
20-25X and filtered, washed with water (250 ml) and thus dried to obtain 24 g of cefdinir 
crystal B as a off white solid. (HPLC Purity: 99.6%). . . ' 



Water content (% w/w, by KF): 7.0%; Melting point: 190°C (decompose). 



'H-NMR in DMSO'd^ : d(ppm):3.55 and 3.84 (Ahq, 2H, J=17,56 Hz), 

5J9 (ci. IH, J^4.94 Hz), 5.31 (d, JH, J=II.25 Hz), 

5.59 (d, JH, 17. 56 Hz), 

5. 79 (dd, IH, J=^4. 94 Hz and 8.23 Hz), 

6,66 r.v. no, 6.90 (dd, IH, J^IL25 Hz and 17.56 Hz), 

7. 13 (hs, 21!), 9.48 (d. III, .h^8.23 Hz). 



F.xainple 2 



PREPARA TfON OF 7/3^[(Z)'2'(2-A\flNO'4'TH!AZOLYL)'2'TRITYLOXY!:\ilSO.'\CETAMiDOI-^^^ 
C EP/fEAf-4^CARBO\}LIC A CiD 

25 g of 7-amino-3-vinyI-3-cephem-4-carboxylic acid and 65 g of 2-benzothiazoIyl-(Z)-2-(2- 
aniino-4-lhiazoIyl)-2-trilyloxyimino{hioacetate and 50 g of monolrimethylsilylacetamide were 
suspended in 165 nil of A^, A^-dimelhylacetamide at 25°C. The mixture was stirred for 2 hours at 
25-30°C, a solution of 25 g of />toluenesulphonic acid monobydrate in methanol (25 ml) was 
added and the resuUing solution was stirred for 15 min. Thereafter, 350 ml of diethylethcr was 
added and stirred for 30 min. The precipitate thus obtained was filtered, washed subsequently 
with 100 ml of diethylethcr and 100 ml of ethyl acetate. Dried the product to obtain 100 g of 
/;-TSA.2DMAc salt of the title compound as a pale yellow solid. 

rhe above /7-TSA.2DMAc salt was added to a mixture of methylene dichloride (400 ml) and 
water (200 ml) at 25-30°C. To this mixture, sodium hydroxide solution (3.6 g sodium hydroxide 
dissolved in 25 ml water) was added in 15 min at 25-30^C and stirred the solution for 15 min at 
25-30'^C. The methylene dichloride layer was separated and concentrated to 200 ml. The 
concentrated mass was poured into hexanes (500 ml) in 30 min at 25-30X. The precipitate thus 
obtained was filtered, washed with hexanes (100 ml) and dried to obtain 62 g of the title 
compound as a off-white crystalline solid (yield: 88%). 



HPLC Purity: 97% 



STEP'!! 



PREPARA TION OF 7fi-l(Z)-2-(2-AMINO'4-T!IIAZOL YD'l-HYDROXnMiNOACETAMIDOI-S-ViNYL' 
3 CEPIiEM 4 CARBOXYUC ACID (CEFDINIR CRYSTAL A) 

50 g of 7p-[(Z)~2-(2-amino-4-thiazoIyl)-2-trityIoxyiminoacetamido]0-vinyl-3-cephem 
carboxylic acid obtained in Slcp-I was added into a mixture of formic acid (75 ml) and water (75 
ml) at 18-20°C in small lots to get a hazy solution and the solution was stirred for 5 hours at 
I8-20°C. The precipitate thus obtained was filtered off, washed with 50% aqueous formic acid 
(25 ml), 'fhe llltratc was cooled to 10-1 5°C and the pH was adjusted to 4.5 with 15 ml of 
ammonia solution at I0-I5°C. The solution thus obtained was treated with carbon at 10-15°C. 
Carbon was filtered, washed with water (50 ml). The filtrate was warmed to 40®C and pH of the 
solution was adjusted to 2.8-3.0 with concentrated sulphuric acid. The crystals thus obtained 
was nilcrcd, washed with water (250 ml) and dried to get 15 g of 
7|\-((/l)-2-(2-aniino-4-thiazolyl)-2-hydro\yiininoacetanudo]-3-vinyl-3-cepheni--4-carboxylic acid 
(Cefdinir crystal A, yield: 48%). HPLC Purity: 98%. 

Water content: <I.0%; Melting Point: 1 75''C (decompose) 

IR(Cnr\KBr): 1766, 1683, 1622, 1596, 1555, 1520 

STEP-Jil 

PREPARATION or 7/^|(Z)-2-(2-A^!IISO-4-T|IIAZOLYL)-2-HYDROXYl^flNOACETA^!IDOJ'3-VI^^ 
CEPHEM-4-CARROXYLIC ACID (CEFDINIR CRYSTAL B) 

10 g of Cefdinir crystal A was suspended in 300 ml of demincralised water at 30-35%\ 30 ml of 
irifluoroacetic acid was added in 15 minutes at 30-35°C to get a clear solution. After about 
15-20 minutes, precipitation was started and stirred for 60 minutes at 40°C. Precipitate thus 
obtained, was filtered, washed with chilled water (20 ml)*to obtain trilluoroacetic acid salt of 
cefdinir. This salt without further drying was suspended in demincralised water (200 ml) at 
20-25°C and the pH was adjusted to 3.0-3.2 with aqueous ammonia solution at 20-25*^C. Stirred 
the resulting slurry for 30 minutes, filtered, washed with water (50 ml) and dried to get cefdinir 
crystal B as a off white solid. (HPLC Purity; 99.6%) 

Water content (% w/w, by KF): 6.67%; Melting point: 190°C (decompose) 

'U'HMR in DMSO d^ S(ppm);3,56 and 3.84 (Abq. 2H, J^l 7.56 Hz). 5,19 (d, 1 H. J=4.94 Hz), 

5,31 (d, Jli J^1L25 Hz). 5.59 (d. ///, J^17.56 Hz). 
5. 79 (dd, IH, J =4. 94 Hz aiid 8. 23 Hz), 6.67 (s. IH), 
6.91 (dd. IH. J= 11.25 Hz and 17,56 Hz). 7.15 (bs, 2H). 
9,50 (d. IH. J-8.23 Hz). 
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ff F ri.AIIM: 



I, A process for ihc preparation ol novel crystalline form ol celUinir, crystal B of 7(3- 
[(Z)-2-(2-nniifi(>4-(hia7x:)lyl)-2-hydroxyiniinoace(aniido]-3-viiiyl-3-ccplieni-4- 
carboxylic acid i)l I'ornuila I, 




I'ormula I 



COOII 



which comprises the step of neutralizing cefdinir trifluoroacetic acid salt with a base 
such as ammonia, at a temperature of 0-30°C and preferably at 2b-25°C and isolating 
the Cefdinir Crystal B, by conventional methods. 

2. A process according to claim 1, wherein the cefdinir trifluoroacetic acid salt is 
prepared by the process which comprises the steps of; 

reacting 7-amino-3-vinyl-3-cephem-4-carboxylale-4-methoxybenzylester 
hydrochloride of Formula II 



wherein 




Formula II 



with 2-bcnzothiazolyl (Z)-2-(2-amino-4-thiazolyl)-2-lrilyloxyiminothioacelate of 
Formula III 




Formula III 



OCPhj 

/V/ Phenyl 

in the presence of Irialkylamine in any suitable solvent al a temperature range of 
4()-50"C, 
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cxiracting ihc proieclcd ccfdinir into a orj^anic sohvni like meihylene dichloride, 
chloroform, lolucnc and mixture thereof and treating with IrilluoroaccUc acid to 
remove protecting group and isolating cefdinir as trill uoroacelic acid sah. 



3. The process .according to chiim 2, wherein the reaction is carried out in 
A'.A'-dimethylformamide, A^, A^-dimethylacetamide, methylene dichloride and 
preferably A'. A^-dimetliylacelamide is used. 

4. The process according to claim ], wherein the Cefdinir Crystal B obtained is having 
water in the range^ of 5.5-7%. 

5. A process according to claim 1, wherein the Cefdinir iriHuoroaceiic acid sah is 
prepared by the process, which comprises: 

- treating cefdinir crystal A in water with trifluoroacetic acid at a temperature of 
35-40X\ 

- stirring for further 1 -2 hours till cr}'Stallization of Cefdinir trifluoroacetic acid 
sah completes and 

isolating the cefdinir trifluoroacetic acid salt by filtration in high purity. 



Dated this the 30**' day of May 2003 



AUROIJINDO PHARMA LIMl TKl), 



Dr. M. .SIVAKUMARAN, 
OIKI'XIOU. 



12 



ABSTRACT 



The present invention relates to the process for the prepnration of novel crystalline form 
ol Cefdinir, 7p-[(Z)-2-(2-amino-4-thiazolyl)-2-hyclroxyiminoacetamido]-3-vinyl-3-cephem-4- 
carboxylic acid, heroin called as Cefdinir Ciystal B. 
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